Melatonin in vivo prolongs cardiac allograft survival in rats.
Melatonin, secreted by the pineal gland, is a multifunctional agent which (i) protects tissues from damage through free radical scavenging and attenuates ischemia/reperfusion injury in organ grafts; (ii) acts synergistically with cellular antioxidants; and (iii) displays complex, dose-dependent immunoenhancing and suppressing effects in vitro and in vivo. We analyzed the immunomodulatory effect of melatonin on acute allograft rejection. Cardiac grafts were transplanted from LBNF1 to LEW rats and anastomosed to the abdominal great vessels. The effect of low-dose (LD; 20 mg/kg/day) and high-dose (HD; 200 mg/kg/day) melatonin treatment in recipients compared with untreated controls was investigated. HD melatonin therapy abrogated acute rejection, significantly prolonging allograft survival (mean survival: 12.3 +/- 1 days S.D., n = 8, P < 0.0001) compared with untreated controls, which rapidly reject the transplant (6.3 +/- 1 days n = 12). LD therapy did not extend survival significantly (7.3 +/- 1.1 days, n = 12). Allospecific IgM showed a significant decrease in animals receiving HD therapy versus untreated recipients at days 10 and 14 post-transplantation (P < 0.01), whereas in the LD group at day 10, a significant increase in allospecific IgM (P < 0.01) over the HD cohort was demonstrated. HD treatment markedly reduced lymphocyte proliferative capacity compared with controls and the LD group. HD melatonin treatment abrogated acute allograft rejection and significantly prolonged graft survival. Our results suggest an involvement of melatonin in humoral and cellular immune pathways following perfused organ transplantation. These findings may indicate a novel therapeutic approach, based on modulation of the neuroendocrine/immune axis through melatonin as a possible future immunosuppressant in organ transplantation.